against aspartyl-, cystyl-histidinyl-, and isoleucyl-f-naphylamide was negligible. Alanyl-j3-naphthylamide was the preferred substrate for the Salmonella species; however, specific activities ranged widely. Of several gram-negative organisms surveyed, all except Proteus vulgaris hydrolyzed alanyl-f-naphthylamide at the fastest rate. The most preferred substrate for the Proteus culture was glycyl-f3-naphthylamide. No relationship could be shown between virulence and arylamidase activity for the Salmonella strains.
Arylamidase are enzymes with the ability to hydrolyze amino acid-f3-naphthylamide substrates. Since their discovery by Patterson et al. (10) they have been demonstrated in many biological systems (3, 5, 8, 13, 14) and have been reported to occur in various gram-negative organisms (2, 12) and to a lesser extent in some gram-positive bacteria (1) . Studies by Tappel (15) and Marks et al. (8) suggested that arylamidases function at some stage in protein catabolism; however, the in vivo function of the enzyme has not been defined. Burton et al. (4) demonstrated that pathogenic strains of Leptospira possessed 10 to 20 times higher arylamidase activity than saprophytic strains, suggesting a possible role for the enzyme in pathogenicity.
Westley et al. (16) have proposed the use of arylamidase substrate specificity patterns as a tool to identify bacteria, and Muftic (9) suggested a similar plan to aid in differentiation of mycobacteria. Arylamidases of salmonellae have not been studied; therefore, we undertook the present study to gain an understanding of the occurrence and properties of arylamidase in salmonellae and to determine if the enzyme might play a role in the virulence of the organisms. These data give some interesting insight into the possibility of using this enzyme assay as an adjunct to identification of bacteria. Westley et al. (16) working with Bacillus and Escherichia species demonstrated that there were considerable differences in the specificity profiles of different bacteria, and that a pure strain yields a reproducible profile under strictly specified conditions. In the case of Salmonella examined in this study, the close similarity of the specificity patterns and the wide ranges of specific activities rules out the use of the substrate profile as a tool to differentiate Salmonella species.
MATERIALS AND METHODS
To determine if any relationship existed be- tween arylamidase activity and virulence of Salmonella, LD,, values were determined for eight S. typhimurium strains and for S. gallinarum, which had the lowest arylamidase activity of all the Salmonella species examined, and for S. thompson, which had the highest activity for the species other than S. typhimurium strains. LD,, values for the bacteria are reported in Table 2 along with the specific activities against alanyl-f3-naphthylamide. All of the S. typhimurium strains used in this study were obtained from the Center for Disease Control, Atlanta, Ga. and had been isolated from human salmonellosis outbreaks. LD,, values ranged for 2 x 104 to 4.7 x 106f, indicating that all were highly virulent. There appeared to be no relationship between the virulence of the organisms and the arylamidase activity. This is further supported by the similarity of LD,,, values for the S. gallinarum and S. thompson strains and the wide difference noted in alanyl-APPL. MICROBIOL. fl-naphthylamide activity for the two organisms.
